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Abstract
Thispaperpaysattentiontomeetings.Becausemeetingsareheldon
byeverysortofcompaniesandtheirfunctionsmustbeveryimportantasa
spaceorafieldforintersectionofvariousinformation.Althoughhaving
suchcriticalfunctionsforoperationoforganization,manyactualmeetingsdo
notseemtobeperformedingoodmanner,Furthermoreitmustbefact
thatchangingmannerandcultureofmeetingsisverydifficult。
TheauthorsdecidedtoadaptGameTheorytosimulaterealmeetings
forshowingsomefactorsthatshouldbeimproved.Todothat,severalbe-
haviorsofchairpersonandparticipantsofmeetingsareabstractedas
"strategies"calledinOR(OperationsResearch)field
.
Collectingrealdatafromactiveexecutivedirectorwhocooperatesto
thisresearch,theauthorsdevelopnumericalmodelbasedonknowledgeof
GameTheory,andmakesomesimulations.Nominatedfactorsshownby
simulationsgetgoodfeelingfromexecutivedirector.
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1.TheAimofThisPaper
Theaimofthispaperistodevelopnumericalmodelbasedonknow-
ledgeofOR(OperationsResearch)andGameTheory,tosimulatesomereal
phenomenaoccurredinrealcompanieswithamodel,andtogetremedyfor
goodoperationofrealcompaniesthroughsimulation.
EventhoughtherearemuchworksinOR,mostofthemactuallyseem
tobenotsousefulforrealproblemshappenedinrealcompaniesororga.
nization.Thus,themostimportantinterestfortheauthorsistomake
theoreticalknowledgeupintoausefulnumericalmodel.
2.HowtoCollectData.
Asmentionedabove,thispaperhastoconfrontwitharealcompany,so
theauthorsaskedcooperationtoactiveexecutivedirectorwhoisoneofau-
thors'acquaintances.且eacceptedourrequestcomfortablyandspentmuch
timetoreplytoourinterviewsandfilledinquestionnaires幽sentone-mail.
3.PreconditionsforDevelopingNumericalModels
(1)RealObject
Aftergettinggeneralinformationabouthiscompany,theauthorsde-
cidedtopayattentiontosomeof丘cialmeetingsasintersectionsof.variousin-
formationandknowledge.Inthiscompany,therearethreekindsofof丘cial
meetingscalledbytheexecutivedirector.ThispapercallsthemM-
meeting,H-meeting,andO-meeting.
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M-meeting
ParticipantsofM-meetingareallexecutivemanagers,andtherearetwo
mainpurposes.Thefirstpurposeofthismeetingisgivingsanctiontoim-
portantquestionssuchasdevelopingnewproductandchanginginstitutional
systems.Thesecondoneisinfomingreportofprogressofeachapproved
matter,whichisdonebyexecutivemanagerwhoisinchargeofit.And
furthermore,otherimportantthingsjudgedbyparticipantsandexecutive
directorarediscussedatanytime.
H-meeting
Participantsofthismeetingareallheadchiefsofbranchof丘ces,allex-
ecutivemanagersandthepresident.Thismeetingisheldonceamonth.
Branchchiefshavetomakeexplanationaboutsalesresultsandstatusofop-
erationoftheirownoffices.Forexample,somenewstrategiesadaptedby
onebranchandtheprogressofthemmustbetypicaltopicofthismeeting.
H-meetingismainlyforsalesactivitiesratherthanmanufacturingactivi-
ties.ThepositionofthismeetingisunderM-m6etingandatthesametime
thismeetingisthetopmeetingofsalesdepartment.
0-meeting
Allexecutivemanagers,allvicechiefsofmanufacturingdepartment,all
executivemanagers,andsomevicechiefsofsalesdepartmentparticipatein
thismeeting.Executivemanagersandvicechiefofmanufacturingdivision
havetopresentthecurrentstatusofcostreductionprojects.
Theorganizationofthesethreemeetingscalledbytheexecutivedirec-
torisshowninFigurel.
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Figure1.Organizationofthreemeetings
(2)DefinitionsforModeling
Asapolicytodevelopnumericalmodel,theauthorsdecidedtoadapt
knowledgeofGameTheory.Basedonthispolicy,somedefinitionsareset
asfollows.
Players:
ThenumberofparticipantsofM-meeting,H-meeting,andO-meeting
areabouteight,twentyandfifteen,respectively.So,it'sactuallyimpossible
toregardeachparticipantasoneplayerofGame.Inotherwords,wehave
tousuallyavoidtoadaptmany-person-gamesofGameTheoryincaseof
suchnotsmallnumbermeetingorgame.Basedonthisreason,following
twokindsofplayersareset;
>Chair-person
>OtherParticipants(calledjust"Participants"infollowingpartof
thispaper)
Withthisdefinition,two-person-gameisavailableandatthesame
timeanassumptionmustbeintroduced,thatis,thechair-personhavetore-
gardotherparticipantsasoneaverageusualparticipant.
Behaviors(called"strategies"intheORfield)ofChair-person
Thechair-personhasl(=6)strategiesgivenasfollows.
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1)Explainingthetoday'ssublectsatthebeginningofmeetingeach
time(xldenotesthedegreeoftheintensionandtakesfivedif-
ferentvalues;1,2,_,5).
2)Explainingtheoriginalpurposeofthemeeting(X2denotesthede-
greeoftheintensionandtakesfivedifferentvalues;1,2,...,5).
3)Explaininghowitcomesabout(X3denotesthedegreeofthein-
tensionandtakesfivedifferentvalues;1,2,_,5).
4)Informingsubjectsofthenextmeetinginadvance(X4denotesthe
degreeoftheintensionandtakes且vedifferentvalues;1,2,_,5).
5)Makingnegotiationinadvance(κ5denotesthedegreeofthein-
tensionandtakesfivedifferentvalues;1,2,_,5).
6)Leadingofargumentanddiscussionintospeci且cdirection(κ6de-
notesthedegreeoftheintensionandtakes且vedifferentvalues;
1,2,_,5).
Behaviors(called"strategies"intheOR丘eld)ofParticipants:
Everyparticipanthas∫(=5)strategiesgivenasfollows.
1)Takingapartinadiscussion(YIdenotesthedegreeoftheinten-
sionandtakes丘vedi」駈erentvalues;1,2,_,5).
2)Understandingsubjectsofeachmeeting(γ2denotesthedegreeof
theintensionandtakesfivedifferentvalues;1,2,_,5).
3)Understandingoriginalpurposeofthemeeting(y3denotesthe
degreeoftheintensionandtakes丘vedifferentvalues;1,2,_,5).
4)Understandinghowitcomesabout(Y4denotesthedegreeofthe
intensionandtakesfivedifferentvalues;1,2,...,5).
5)Consideringaboutsubjectsorproblemsbeforeorafterthemeet-
ingO/5denotesthedegreeoftheintensionandtakesfivedif-
ferentvalues;1,2,_,5).
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Benefitsofmeeting:
Toenablethenewmodeltosimulate,somesortofbene趾ofmeeting
mustbedefined.Becausetheideaof"Payoff'inORfieldmustbeincorpo-
rateintothenewmodel.So,followingK←6)mattersaredefinedasbe-
nefits.
1)Contributiontoachievingcurrentbenefitsandgoalofwholecom-
pany.k=1:
2)Contributiontoachievingcurrentbenefitsandgoalofeachdivi-
sion.k=2:
3)Contributiontoachievingcurrentbenefitsandgoalofeachindi-
vidual.h=3:
4)Contributiontoachievinglong-termbenefitsandgoalofwhole
company.h=4:
5)Contributiontoachievinglong-termbenefitsandgoalofeachdi-
vision.kニ5:
6)Contributiontoachievinglong-termbenefits,goalandskill-upof
eachindividual.kニ6:
4.Modeling
Payoffofadecisionmakermustbegivenwiththeeffectivenessofeach
meeting,whichisjudgedfromthedecisionmaker'sviewpoint.Allpayoffs
ofeveryplayerforbehaviorcombinationneedtobedeterminedinorderto
applytheusualGameTheory.Butitisactuallyimpossibletocollectall
payof{isforallpossiblecombinationsofbehaviors.Thustheauthorscollect
somelimitedkindsofdataandproceedinthefollowingwayinsteadof
tryingtocollectallofpayoffsandcomputingNashequilibrium.
Inthispaper,thechair-person'spartoftheproblemisconsidered.
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Fromtheviewpointofchair-person,thatisdecisiohmaker,theeffectiveness
ofthemeetingismeasuredaccordingtoK(認6)benefititems.Furthermore,
theauthorsassumethatthebenefitofameetinginた一th temisgivenbythe
productofthemaximumう θ〃efitEfckofthemeetingandtherate(ゾ
achievementEfcrk.ThemaximumbenefitE7『6んdependsonlyonthetype
ofthemeeting.Ontheotherhandtherateofachievement助rkdepends
onlyonthestrategiesthattheplayerstake.Bothofthemtakefivedif-
ferentvalues,1,2,...,5.
ThefollowingrelationofEfcrk(ん=1,_,6)isassumed:
1/
Efcrh(x,ツ)=Σ ΣEfcrh ,i,ブ(κi,.yi)
ゴ;1ノ=1
1ノ
多u乙(Ef・r・・…Xi+助・励)
/ノ
ζ1母 筏4・x・.+、Σ ZEf・r・…防'
ノ ノ
ζ1助r・・…xi+蔦助 ・励(by・ew・iting)
Theaboveassumptionimpliesthattheeffectivenessofthemeeting
judgedasdegreeofeachbenefitfromtheviewpointofchair-personislinear
inbehaviorsxandy,andis,givenbythesumofeachpartbytwoplayers,
thechair-personandtheaverageparticipants.Withthissimplification,
Efcrk,i,.andEfcrk,.,ブarecollectedthroughinterviewsand/orquestion-
nairesinordertoobtain助rk(x,y).
Thechair-personsupposesthatthebehavioryoftheaveragepartici-
pantsissubjecttodependlinearlyonhisbehaviorxasfollows:
ノ _
巧=Σc沸
i=1
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∫ ノ
Ef・rk(x・ツ( ))=ζ
1助・屍 ・納 Σ1助・硝
∬//
=ζ
1助腕 納 ζ1恥婦(景1τ祠
(1)
Thusthechair-persontriestoincreasetheamount助rk(x,ッ(x))by
varyingx,insteadofcomputingNashequilibrium.
ズ
A・EfCXi=、li
1助k'助rk,i,・(A)
κ ノ
A・EfCXi=認1恥 、罫 ・鳥・メ〃(B)
Totaleffectonthebenefitbyincreasingxibyoneunitisgivenby
∠1・EfCxi=AlEfCxi+、A2EfCxi(T)
5.Results
Intheabovediscussion,itwasconsideredtodealwithonlynonnegative
benefititemsaspayoff.Changingbehaviorfromthepresentoneisregarded
ascost.Nowthemodeldiscussedaboveisappliedtothecollecteddata.
Theresultswouldbeasfbllowsunderoneassumption,thatis,whenthe
chair-personortheexecutivedirectorimproveshisownbehaviortomake
meetingsmoreeffective,heisabletoraisetwobehaviorswithoneunitfor
eachofthetwo.
<M-meeting>
TablelgivesthecollecteddataofM-meeting.Table2showsthetotal
effectontheeffectivenessbyincreasingxbyoneunitgivenin(T).Since
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themaximumofthetotaleffectisgivenincoefficientofx3(computedvalue
is20.682),thechair-personhadbetterpaythemostattentiontothebehavior
"E
xplaininghowitcomesabout."Inotherwords,toincreasex3from3to4
wouldbethemosteffectivewaytoimproveM-meeting.Andsimilarlythe
secondbestisκ4(computedvalueis19.681),thatis,"lnformingsubjectsof
nextmeetinginadvance."Itispossibleforthechair-persontoraiseκ4from
3to4.
〈H-meeting>
Table3givesthecollecteddataofH-meeting.Table4showsthetotal
effectontheeffectivenessbyincreasingxbyoneunitgivenin(T).Since
thefirst,thesecondandthethirdmaximumofthetotaleffectaregivenin
coef丘cientofx4,xsandκ1inthisorder(computedvalueis51.06,47.85,and
35.52,respectively),thechair-personhadbetterpaythemostattentiontothe
behavior"Makingnegotiationinadvance"andmoreattentionto"Explaining
thetoday'ssubjectsatthebeginningofmeetingeachtime."Notethatwe
cannotchooseκ4thoughthecoef丘cientofx4is'thelargest.Because,the
presentvalueofx4hasalreadybecomemaximumvalue,thatis,five(seethe
presentvalueofx4inTable3).
〈0-meeting>
Table5givesthecollecteddataofO-meeting.Table6showsthetotal
effectontheeffectivenessbyincreasingxbyoneunitgivenin(T).The
besttwoitemsderivedfromTable6arexlandx6(computedvalueis76.51
and53.46,respectively),sothechair-personshouldpaythemostattentionto
thebehavior"Explainingthetoday'ssubjectsatthebeginningofmeeting
eachtime"andmoreattentiontothebehavior"Leadingofargumentandthe
discussionintospeci且cdirection."
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Table1.M-meeting(collecteddata)
κ1 κ2 κ3 κ4 κ5 κ6
presentvalUe 2 4 3 3 2 3.5
Itemof鰯o(々=) 1 2 3 4 5 6
鰯o々 4.5 5 4 3.5 3 4
助 ノ々 ,ゴ,.
Itemof鰯o(ん=) 1 2 3 4 5「 6
ゴ=1(κ1) 4 2 2 4 3 4
ゴ=3(κ3) 4 4 3 4 4 3
∫=4(κ4) 4 3 3 4 4 3
助rh.,ブ
ブ=1(yl) 5 4 3 4 4 3
ブ=2(y2) 4 4 3 4 4 3
ブ=3(γ3) 4 4 3 4 4 . 3
ブ=4ω 4 4 3 4 4 3
ブ=5(γ5) 4 5 4 3 4 4
Ci7'
一 〉 ブ=1(Yl)ブ=2(y2)ブ=3(y3)ブ=4(γ4)ブ=5(γ5)
ガ=1(κ1) 4 4 3 4 2
ガ=2(κ2) 3 3 3 3 3
ガ=3(κ3) 4 3 3 4 3
∫=4(κ4)・ 4 4 3 4 3
ゴ=5(κ5) 4 4 3 3 3
ゴ=6(κ6) 3 4 4 3 3
Table2.M-meeting(computeddata)
κ1 κ2 κ3 κ4 κ5 κ6
2.9454一3 .714 4.6807 8.68074.49024.9173<=(B)
3 16 11 <=(A)
5.9454一3 .714 20,68119,6814.49024.9173 <=(T)
AResearchonMakihgNumericalModelstoImproveQualityofMeetings
Tabl・3.H-meeting(・llected'd・t・)
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κ1 κ2 κ3 κ4 κ5 κ6
preSentvalUe 3 4 3.5 5 4 4
Itemof鰯6(々=) 1 2 3 4 5 6
酬6々 4 5 4 3 4 3.5
翫 筋,ゴ,.
Itemof五γヒ(ん=) 1 2 3 4 5 6
ゴ;1(η 3 5 5 4 4 5
ガ=2(κ2) 4 4 4 4 4 5
∫=3(κ3) 4 4 4 3 4 4
ゴ=4(κ4) 4 5 5 4 5 5
ゴ=5(κ5) 4 5 5 4 5 4
ゴ=6(κ6) 4 4 4 3 4 4
翫 ノゐ,.,ブ
ブ=1(y1) 3 4 4 3 4 4
ブ=2(y2) 4 4 4 3 4 4
ブ=3(y3) 4 4 4 4 4 5
ブ=4(γ4) 4' 4 4 3 4 4
ブ=5(y5) 4 4 4 4 4 4
Cij
一 〉 ブ=1(y1>ブ=2(y2>ブ=3(γ3)ブ=4ω ブ=5(y5)
ゴ=1(κ1) 4 4 3 4 3
ゴ=2(κ2) 4 3 3 4 4
ゴ=3(κ3) 4 4 3 4 4
ゴ=4(τ4) 5 4 3 4
』4
ゴ=5(κ5) 4 4 3 4 5
∫=6(κ6) 3 3 4 3 4
Table4.H-meetlng(computeddata)
κ1 κ2 κ3 κ4 κ5 κ6
3,516 3,297 7,433 11.06 11.35 0,847<=(B)
32 27 20.5 40 36.5 20.5 <=(A)
35.52 30.3 27.93 51.06 47.85 21.35 <=(T)
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Table5.0-meeting(collecteddata)
κ1 κ2 κ3 κ4 κ5 κ6
presentvalue 4 5 5 4 3 2
Itemof鰯c(々=) 1 2 3 4 5 6
助 ん 5 5 4 5 5 4
Efcrk,i,.
Itemof鰯o(々=) 1 2 3 4 5 6
ガ=1(κ1) 4 5 5 4 5 5
ゴ=2(κ2) 4 4 4 4 4 5
ゴ=3(κ3) 4 4 5 4 4 5
∫=4(κ4) 4 4' 4 4 4 5
ぎ=5(κ5) 4 4 4 4 4 4
ガ=6(κ6) 4 5 4 4 5 4
Efc/k,.,ブ
ブ=1(y1) 4 5 4 4 4 5
ブ=2(y2) 4 4 4 3 4 4
ブ=3(y3) 4 4 4 4 4 4
ブ=4(y4) 4 4 4 3 4 4
ブ=5(y5) 4 5 4 4 4 5
吻
一 〉 ブ=1(γ1)ブ=2(y2)ブ=3(y3)ブ=4(γ4)ブ=5(y5)
ゴ=1(κ1) 5 5 4 4 4
♂ニ2(κ2) 4 4 4 3 3
疹=3(κ3) 3 3 3 3 3
ガ=4(κ4) 4 4 3 3 3
∫=5(κ5) 3 4 4 4 3
∫=6(κ6) 4 4 3 4 4
Table6.0-meeting(computeddata)
κ1 κ2 κ3 κ4 κ5 κ6
30.51 9,646 一5 .41 4,313 9.48 15.46 <=(B)
46 28 36 32 28 38 〈=(A)
76.51 37.65 30.59 36.31 37.48 53.46<=(T)
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Note:IfthecollectedrawdataoガofTable1,3and5areusedtocompute
.y」・inexpression(1),itisimpossibletoassurethatls9.yi≦5.Theref6rethe
normalizeddata吻givenbythefollowingf6rmulaareusedinexpression(1):
ii」一 鉾( .yi一躯),・ince
ζ、・が
ノ ノ ノ
属 ・〃≦ζ1・碗 ≦5蔦 ・〃・
ノ
Σ6腕
ト ユ
1≦ ≦5.
ノ
Σ%
z=1
5.EvaluationofResults
Table7showsthederiveditemstoimproveeachmeeting
り
Table7.DerivedItems
M-meeting>Explaininghowitcomesabout.
>Informingsubjectsofnextmeetinginadvance.
H-meeting>Makingnegotiationinadvance.
>Explainingthetoday'ssubjectsatthebeginningofmeet-
ingeachtime.
0-lneeting>Explainingthetoday'ssubjectsatthebeginningofmeet-
ingeachtime.
>Leadingofargumentandthediscussionintospecific
direction.
Needlesstosaytheauthorssenttheresultmentionedabovetotheex-
ecutivedirector,andhisevaluationmustbeexpressedwithhisfirstphrase,
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thatis,"Ah,that'sexactlywhatIthought."
HetoldusthatthemembersofM-meetingarejustonlyexecutiveman-
agers,sotheymusthavemuchpositiveconcernaboutoperationofthecom-
pany.ThediscussionsofM-meetingbecomesohotsometimesthatthey
havetendencytoforgethowthingsgotthisway.
Ontheotherhand,H-meetingandO-meetingincludesomeyoungmem-
berswhodon'tseemtohavemuchpositiveinterestingaboutoperation
and/ormanagementofthecompany.So,somememberwouldnotunder-
standtherolehiddeninbysubjectsofmeetings.Therefore,thediscussions
ofmeetingsoftengoinstrangedirection.
Whattheexecutivedirectortolduslikementionedaboveshowsourre-
sultsmusthavemuchvalidity.
t"
6 ImplicationofThisResearch
Althoughthemodeldevelopedinthisresearchisbasedonsomeknow-
ledgeofGameTheory,whathasbeenadapteddoesnotincludesodifficult
ones,buteasyandprimitiveones.Andtheremustbesomevalidityand
usefulnessinit.
Whatthismeansmustimplicatethatresearchersorscholarsshould
makemoreefforttoadapttheirworksortheoriestorealphenomenon
occurredinrealorganizations,inrealcompanies,inrealsociety,andinthe
realworld.
